It is concluded that the blunted plasma cortisol response to insulin-induced hypoglycaemia in some long-standing diabetics is due to a pituitary or higher dysfunction, rather than adrenocortical dysfunction.
Introduction
Counter-regulatory hormonal response to hypoglycaemia has been reported to be impaired in diabetics by several workers (Goldfien et al., 1961; Molnar et al., 1971; Campbell et al., 1979;  Skyler, 1979) . The absent or impaired plasma glucagon response to hypoglycaemia has been better documented in these subjects (Maher et al., 1977) . The lack of an adequate response of the pancreatic A-cells has been attributed to the decreased sensitivity to glucose by these cells. The degree of impairment of response of plasma cortisol and growth hormone has been controversial. Some workers have found no significant relationship between counter-regulatory hormonal changes and glucose recovery from insulin-induced hypoglycaemia in diabetics (Gale, Kurtz and Tattersall, 1980 UCCR from 13-7 ± 13 to 6-7 ±0-81, which was well within the normal range for the laboratory.
Discussion
The clinical and biochemical findings in this patient are very similar to the cases described by Gale and Tattersall (1979) . Of their 22 insulin-treated diabetics with nocturnal hypoglycaemia, only one was awoken by hypoglycaemic symptoms. The features of over-insulinized diabetics are well reviewed by Rosenbloom and Giordano (1977) , Skyler (1979) and Gale and Tattersall (1979) .
The failure of glucose recovery during hypoglycaemia in some diabetics has been attributed to the diminished response of the anti-insulin hormones (growth hormone, glucagon, cortisol and the catecholamines). The diabetic subjects with such impaired counter-regulatory mechanisms tend to be more labile. However, Gale et al. (1980) found no significant difference in the response of plasma cortisol and growth hormone in diabetics with post-hypoglycaemic rebound and those without rebound hyperglycaemia.
The role of chronic hypoglycaemia in the causation of impaired counter-regulatory hormonal response to insulin-induced hypoglycaemia is not clear. However, the phenomenon of impaired hormonal response to hypoglycaemia appears common among insulin-treated diabetics (Skyler, 1979; Campbell et al., 1979) . (Campbell et al., 1979 (Van Lan et al., 1974) .
Using plasma cortisol changes in response to insulin-induced hypoglycaemia, the adrenocortical response could be taken as borderline or equivocal in this patient. However, the blunted adrenocortical response to hypoglycaemia was more clearly shown by the relatively low urinary cortisol-creatinine ratio after the insulin stress test. This measurement may be more discriminatory between normal and subnormal adrenocortical response to insulin-induced hypoglycaemia (Ohwovoriole et al., 1982) .
Though several workers have commented on the blunted plasma cortisol response to hypoglycaemia in long-standing diabetics, information on the ACTH response in these patients is scanty. Campbell et al. (1979) suggested that this acquired defect in counterregulatory control is probably of central origin. Boden et al. (1981) have recently described a case similar to the one in this report and they also suggest that the dysfunction is at the hypothalamic or low brainstem level. The finding of a normal adrenocortical response to synthetic ACTH in the patient described by Boden et al. (1981) and in this patient reinforces this suggestion.
